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Atomic hydrogen (H) is a key radical in combustion and plasmas. Accurate knowledge of its concentration can be
used to better understand transient phenomenon such as ignition and extinction in combustion environments. Laser induced
polarization spectroscopy is a spatially resolved absorption technique which we have adapted for quantitative measurements
of H atom. This adaptation is called two-photon pump, polarization spectroscopy probe technique (TPP-PSP) and it has
been implemented using two different laser excitation schemes. The first scheme involves the two-photon excitation of
1S-2S transitions using a linearly polarized 243-nm beam. An anisotropy is created amongst Zeeman states in 2S-3P levels
using a circularly polarized 656-nm pump beam. This anisotropy rotates the polarization of a weak, linearly polarized
probe beam at 656 nm. As a result, the weak probe beam “leaks” past an analyzer in the detection channel and is measured
using a PMT. This signal can be related to H atom density in the probe volume. The laser beams were created by optical
parametric generation followed by multiple pulse dye amplification stages. This resulted in narrow linewidth beams which
could be scanned in frequency domain and varied in energy. This allowed us to systematically investigate saturation and
Stark effect in 2S-3P transitions with the goal of developing a quantitative H atom measurement technique. The second
scheme involves the two-photon excitation of 1S-2S transitions using a linearly polarized 243-nm beam. An anisotropy
is created amongst Zeeman states in 2S-4P transitions using a circularly polarized 486-nm pump beam. This anisotropy
rotates the polarization of a weak, linearly polarized probe beam at 486 nm. As a result the weak probe beam “leaks” past
an analyzer in the detection channel and is measured using a PMT. This signal can be related to H atom density in the probe
volume. A dye laser was pumped by third harmonic of a Nd:YAG laser to create a laser beam at 486 nm. The 486-nm
beam was frequency doubled to a 243-nm beam. Use of the second scheme simplifies the TPP-PSP technique making it
more convenient for diagnostics in practical systems.
